CALI BRATI ON STANDARD REQUI REMENT
FOR A
CHARGE/ VOLTAGE
CALI BRATI ON STANDARDI ZER

* * % * * * % *

PROCUREMENT PACKAGE

Prepared by: Naval Warfare Assessnent Division
Measur enent Science Directorate
Code Ms-32

Corona, CA 91718-5000

January 1995
Encl (1)



CALI BRATI ON STANDARD REQUI REMENT FOR A
CHARGE/ VOLTAGE CALI BRATI ON STANDARDI ZER

1. SCOPE
1.1 Scope. This requirenment defines the nechanical, electrical, and

el ectronic characteristics for a Charge/Voltage Calibration Standardize
This equipnent is intended to be used by Navy personnel in shipboard a
shorebased |aboratories to provide charge to voltage conversion whe
performng charge sensitivity calibrations. For the purposes of thi
requi renent, the Charge/ Voltage Calibration Standardi zer shall be referred
as the CVCS.

2. APPLI CABLE DOCUMENTS

2.1 Oontrolling Specifications. M L-T-28800, "M Ilitary Specification, Test
Equi prent for wuse wth Electrical and El ectronic Equipnment, GCenera
specification for," and all docunents referenced therein of the issues
effect on the date of this solicitation shall forma part of this requirene

3.  REQUI REMENTS

3.1 General . The CVCS shall conform to the Type |1, Cass 5, Style E
requirenments as specified in ML-T-28800 for Navy shi pboard and shorebased
as nodified bel ow The use of material restricted for Navy use shall
governed by M L-T-28800.

3.1.1 Design and Gonstruction. The CVCS design and construction shall neet
the requirements of ML-T-28800 for Type Il equi prment.

3.1.2 Power Requirenents. The CVCS shall operate from a source of 103.5V to
129V at 60 H5% singl e phase i nput power.

3.1.3 Dnensions and Wi ght. Maxi num di nensi ons shall not exceed 19 inches in
width, 3.5 inches in height, and 11 inches in depth. The weight shall r
exceed 10 pounds.

3.1.4 LithiumBatteries. Per ML-T-28800, lithiumbatteries are
prohi bited wi thout prior authorization. A request for approval
for the use of lithiumbatteries, including those encapsulated in
integrated circuits, shall be submtted to the procuring activity
at the tinme of subm ssion of proposals. Approval shall apply only
to the specific nodel proposed.

3.2 Ewironnental Requirenents. The OULS shall neet the environnental
requirenents for a Type Il, dass 5 Syle E equipnent wth the deviations
speci fied bel ow




3.2.1 Tenperature and HIMdity. The CVCS shall neet the conditions bel ow

Tenperature(°C) Relative Himdity (%

Qperating 10 to 30 95
30 to 40 75
Non- oper ati ng -40 to 70 Not Controll ed
3.2.2 Hectromagnetic Gonpatibility. The electromagnetic conpatibility

requi rements of ML-T-28800 are Ilimted to the follow ng areas: CEOl1l, CE
CS01, Cs02 (0.05 to 100 WMHz), CS06, REO1 (back panel search excluded), RE
(14 kHz to 1 GHz), and RS03.

3.3 Reliability. Type Il reliability requirenents are as specified in ML-T-
28800.

3.3.1 Glibration Interval . The CVCS shall have an 85% or greater
probability of remaining within tolerances of all specifications at the end
a 12 nonth peri od.

3.4 Mintainability. The CVCS shall neet the Type Il maintainability
requi renents as specified in ML-T-28800 except the |owest discrete comnmpon:
shall be defined as a replaceable assenbly. Certification tinme shall n

exceed 60 m nut es.

3.5 Performance Requirenents. The CVCS shall provide the follow ng
capability as specified below. Unless otherw se indicated, all specificati
shall be net follow ng a 30-m nute warm up peri od.

3.5.1 Inputs.

3.5.1.1 Gharge Input and \oltage |nput . The CVCS shall have the charge
input and voltage input at front panel with BNC connector isolated fr:
chassi s.

3.5.1.2 Mde &lection. The CVCS shall have the nobde selection switch to
sel ect in charge or voltage node of operation.

3.5.1. 3 Mde Accuracy. The nobde accuracy of the CVCS shall be a m ninmm of
+0. 25%

3.5.1. 4 1nput Inpedance. The input inpedance of the CVCS shall be 1K megohm
resi stance shunted by 10 pF capacitance in voltage node and 1K negot
resi stance shunted by 10 m crofarad capacitance in charge node.

3.5.1.5Dynamc Range. The dynam c range of the CVCS shall be as foll ows:

Vol tage node: Linear to 10 volts peak (all ranges).
Charge node: 10,000 pC peak (lowest three sensitivity range)
and 100, 000 pC peak (highest sensitivity range).

3.5.2 Qutputs



3.5.2.1Acceleration Velocity Dsplacenent (AV-D). The A-V-D output of the

CVCS shall have a minimumof 1 V rns to represent acceleration, velocity,
di spl acenent as selected by a three pushbutton swtch and a ten position f
scal e range sw tch.

3.5.2.2 Acceleration. The acceleration output of the CVCS shall be
normal i zed at 10nV/ g and at 100 mV/ g in rear panel BNC.

3.5.2.3Melocity. The velocity output of the CVCS shall be normalized at 10C
nmv/in./sec. in rear panel BNC.

3.5.2.4 DO splacenent . The displacenment output of the CVCS shall be
normalized at 1 V/in. DA (Double Anplitude) in rear panel BNC.

3.5.2.5]1npedance. The output inpedance of the CVCS shall be |less than 100
ohnms in series with 180 nfd for all outputs except the 10 nW/ g output, whi
shal |l be 200 ohm out put resistance.

3.5.3 Transfer Characteristics.

3.5.3.1 Sensitivity Selection. The sensitivity selection of the CVCS shall
have four ranges and digital indication shall be provided in pClunit (pi
Coul onbs/unit) or nmv/unit as foll ows:

0.500 to 9.999
05.00 to 99.99
050.0 to 999.9
500.0 to 9999.0

3.5.3.1.1 Sensitivity Accuracy. The CVCS s accuracy of sensitivity range
shall not exceed). 1% on the |owest three rangestOab&bo on the highest

range. The accuracy of four digit sensitivity selector shall not exce
+0. 01% ful | scal e.

3.5.3.1.2 Sensitivity Resolution. The CVCS' s resolution of four digit
sensitivity selector shal #t0b@l% full scale or better.

3.5.3.2 RUIl Scale Ranges. The CVCS shall have a full scale range as
fol | ows:

Accel eration (g pk) and Velocity (in/sec.): selectable from
0.1 to 100 in a 1, 2, 5 10 sequence.
Di splacenment: 0.01 to 10 in. DA

3.5.3.2. 1Ranges Accuracy. The ranges accuracy of the CVCS shall not exceed
+0. 1%

3.5.3.3 Fequency Response. The frequency response of The CVCS shall be as
foll ows:

Accel eration: +0.25%from 10 Hz to 5 kHz
+0.5% from5 Hz to 10 kHz
Velocity: #1%from 10 Hz to 2 kHz



2% from5 Hz to 5 kHz
+0.5% from5 Hz to 10 kHz

Di splacenment: +1.5%from 10 Hz to 200 Hz
3% from5 Hz to 500 Hz

3.5.3.4Linearity. The linearity of the CVCS shall not t6x26égof best
straight line to 1 Vrns full scale condition at A-V-D output.

3.5.3.50stortion. The distortion of the CVCS shall not exceed 0.25%

3.5. 3. 6 HHmand Nbi se.

3.5.3.6.1\Wltage Mde. The CVCS shall have the voltage node |less than 10
mcrovolts rnms referred to the input on |owest full scale range.

3.5.3.6.2. Charge Mde. The CVCS shall have the charge node |less than 0.010
pC rnms + 0.003 pC rns/ 1000 pF source capacitance referred to the input
| onest full scal e range.

3.5.4 GAdlibration.

3.5.4.1 Mde Slector. The CVCS shall have a three position switch to sel ect
the standard i nstrunment operational node; the Series nbde to permt instrun
calibration through a series 10&0. p5% i nternal capacitor when in the
Charge node of operation, and the Test nobde to provide 1 Vrns full sca
out put i ndependent of front panel control settings.

3.5.4.2Gcillator Input. The CVCS shall provide the calibration oscillator
input in the front panel to operate in the Series or Test node.

3.5.4.3D0qital Gilibrati on Gonparator .

3.5.4.3.1 Hequency Range. The frequency range of digital calibration
conparator shall be at least from2 to 10,000 Hz.

3.5.4.4 Mnitor Qutput. The CVCS shall provide the nonitor output either
reference or unknown input at rear panel BNC as determne by front pan
pushbutton switch.

3.5.4.5DC Qutput. The CVCS shall provide the 1.0 VDC output for 1.0 Vrns at
switch sel ected input.

3.5.4.6 Ogital Mter. The CVCS shall have 3-1/2 digit neter to read DC
out put volt age.



3.5.4.7Qutput Hltering. The CVCS shall have the 3-pole |ow pass filtering,
swtch selectable for 2 Hz and 5 Hz operation. The output filtering she
provide less thad. 2% jitter in neter indication at the | owest frequency.

3.6 Qperating Requirenents. The CVCS shall provide the follow ng
capabilities.

3.6.1 GPIB Requirenments. The CVCS shall have an | EEE-488.1
interface connector. The CVCS shall be tested for conpatibility
with the | EEE-488 bus and the John Fl uke Mbddel 1722A/ AP i nstrunent
control |l er.

3.6.2 Hont Panel Gontrol requirenents. Al nodes and functions shall be
operable using the front panel controls. The locations and |abeling of
indicators, controls, and swtches shall provide for naxinum clarity and
easily understood operation wthout reference to tables, charts, or flow
di agr ans.

3.7 Muiual. A least two copies of an operation and nai ntenance nanual shal |
be provided. The manual shall neet the requirenents of ML-M7298.

3.7.1 Cdibration Procedure. The manual shall provide a O/S calibration
procedure in accordance with ML-M38793.




